Using hematoxylin-stained cross-sections of phalanges of captured and recaptured toads it is shown that in adult Bufo bufo from the Netherlands year rings are formed. It is concluded that these year rings can be used for age determination, if the degree of resorption of initially formed year rings is known.
INTRODUCTION
The importance of age determination of single animals in studies of population dynamics of amphibians needs no arguments. Unfortunately, most of these studies lack an accurate method for age determination. A promising method seems to be the analysis of bone structure. Layered structures were found on the surface and in unstained ground sections of flat bones (SENNING, 1940; PEABODY, 1961; SCHROE-DER & BASKETT, 1968) . KLEINENBERG & SMIRINA (1969) have shown that in Rana temporaria these layers were also visible in hematoxylinstained cross-sections of decalcified bone, a method introduced by KLEVEZAL & KLEINENBERG (1967) for mammalian bone. Staining was most successful in cross-sections of the long bones tibia and femur, in which the layers were seen as concentric rings, the so-called growth rings (KLEINENBERG & SMIRINA, 1969) . SMIRINA (1972a, b) noticed that in the phalanges of Bufo bufo and Rana temporaria growth rings can be studied in the same way. This finding might enable the analysis of growth rings in samples obtained by simple toe-clipping, which does not necessitate removal of animals from the population. Growth rings are relatively broad layers of periosteal bone, separated from each other by a narrow "line of adhesion" (KLEVEZAL & KLEINENBERG, 1967) or "resting line" (KLEINENBERG & SMIRINA, 1969 ). In hematoxylinstained cross-sections growth rings are light purple, whereas resting lines stain dark purple (KLEVEZAL & KLEINEN-BERG, 1967) . For general histological features of amphibian bones, see CASTANET (1975) and CASTANET et al. ( 1977) . Formation of the growth ring takes place in a period of bone growth and the resting line reflects a period of arrested growth. A structure consisting of one growth ring and one resting line, formed during the period of one year is referred as a year ring. Such year rings are found in Rana catesbeiana (SCHROEDER & BASKETT, 1968) , Bufo bufo and Rana temporaria (SMIRINA, 1972a, b) and most likely also in Triturus alpestris (SMIRINA & RO?EK, 1976) .
Although most of these authors report that discerning the year rings can sometimes be hindered by the appearance of "supplementary streaks" and "double lines" (KLEVEZAL & KLEINENBERG, 1967) , they also noticed that these structures did not cause serious problems.
Therefore, the age of a specimen can be determined in principle by counting the number of year rings. In practice, however, this is not always possible, because in long bones initially formed growth rings may be resorbed by the endosteal bone. The process of resorption is marked by the resorption line: a narrow irregular, hematoxylinophilic line (KLEVEZAL & KLEINENBERG, 1967) . The rate of resorption may vary in different taxa of amphibia.
Urodela seem to have little or no resorption of growth rings (CASTANET, 1975 and CASTANET et al., 1977) , whereas SMIRINA (1972a, b) found that in adult specimens of Bufo bufo and Rana temporaria always two growth rings are aflected.
MINA (1974) used the findings Of SMIRINA ( 1972b) in an ecological study of the age composition of Rana temporaria breeding pairs. The animals investigated by both authors, however, were collected in an area with a continental climate and it is not certain whether the data of SMIRINA (1972a, b) concerning the formation and resorption of year rings may be used in studies of populations in oceanic climates. Indeed, the study of KLEVEZAL (1973) showed that annual growth rings in bones of mammals living in a semi-continental or oceanic climate in general are less distinct and that, therefore, caution should be exercised when in such populations growth ring analysis is used for age determination.
The aim of the present study is to investigate whether in phalanges of Bufo bufo from the Netherlands growth rings occur and whether they can be used for age determination.
MATERIAL AND METHODS S
From 1975 to 1978, adult common toads, Bufo bufo, were caught at two spawning sites, the "Feuerloschteich" and the "Drie Meertjes", situated in the "Reichswald" and the "Sint Jansberg" respectively and both located about 20 km south of the city of Nijmegen.
Snouturostyl length was measured in mm and after marking by toe-clipping
